
CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

�3UHVVHV�DUH�DVVXPHG�WR�KDYH�IRXU�XQLWV��WKHUHIRUH��IRXU�EODQNHWV�DUH�ZDVKHG�HDFK�WLPH�D�SUHVV�LVE

FOHDQHG�

�3ULYDWH�FRVWV�LQFOXGH�DQ\�GLUHFW�FRVWV�LQFXUUHG�E\�WKH�GHFLVLRQ�PDNHU�DQG�DUH�W\SLFDOO\�UHIOHFWHG�LQF

WKH�ILUP
V�EDODQFH�VKHHW���,Q�FRQWUDVW��H[WHUQDO�FRVWV�DUH�LQFXUUHG�E\�SDUWLHV�RWKHU�WKDQ�WKH�SULPDU\

SDUWLFLSDQWV�WR�WKH�WUDQVDFWLRQ���(FRQRPLVWV�GLVWLQJXLVK�EHWZHHQ�SULYDWH�DQG�H[WHUQDO�FRVWV�EHFDXVH�HDFK�ZLOO

DIIHFW�WKH�GHFLVLRQ�PDNHU�GLIIHUHQWO\���$OWKRXJK�H[WHUQDO�FRVWV�DUH�UHDO�FRVWV�WR�VRPH�PHPEHUV�RI�VRFLHW\�

WKH\�DUH�QRW�LQFXUUHG�E\�WKH�GHFLVLRQ�PDNHU�DQG�ILUPV�GR�QRW�QRUPDOO\�WDNH�WKHP�LQWR�DFFRXQW�ZKHQ�PDNLQJ

WKHLU�GHFLVLRQV���$�FRPPRQ�H[DPSOH�RI�H[WHUQDO�FRVWV�LV�WKH�HOHFWULF�XWLOLW\�ZKRVH�HPLVVLRQV�DUH�UHGXFLQJ�FURS

\LHOGV�IRU�WKH�IDUPHU�RSHUDWLQJ�GRZQZLQG���7KH�H[WHUQDO�FRVWV�LQFXUUHG�E\�WKH�IDUPHU�LQ�WKH�IRUP�RI�UHGXFHG

FURS�\LHOGV�DUH�QRW�FRQVLGHUHG�E\�WKH�XWLOLW\�ZKHQ�GHFLGLQJ�KRZ�PXFK�HOHFWULFLW\�WR�SURGXFH���7KH�IDUPHU
V

ORVVHV�GR�QRW�DSSHDU�RQ�WKH�XWLOLW\ªV�EDODQFH�VKHHW�
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RI�������WR�D�KLJK�RI�������SHU�SUHVV� ��&RVWV�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�UDQJH�IURP�������WRE

������SHU�SUHVV���:KHUH�FRVWV�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�H[FHHG�WKH�EDVHOLQH��SHUFHQWDJH
FRVW�LQFUHDVHV�UDQJH�IURP�RQH�SHUFHQW�WR�����SHUFHQW���7DEOH�����SUHVHQWV�D�VXPPDU\�RI�WKH
FRVW�FRPSDULVRQV�

'LVSRVDO�FRVWV�ZHUH�QRW�FRQVLGHUHG�LQ�WKLV�FRVW�FRPSDULVRQ�EHFDXVH�DOO�EXW�RQH�RI�WKH
SULQWHUV�SDUWLFLSDWLQJ�LQ�WKH�SHUIRUPDQFH�GHPRQVWUDWLRQV�XVH�FORWK�ZLSHV�WKDW�DUH�OHDVHG�IURP
DQ�LQGXVWULDO�ODXQGU\���0DQ\�LQGXVWULDO�ODXQGULHV�FXUUHQWO\�GR�QRW�GLVWLQJXLVK�EHWZHHQ
KD]DUGRXV�DQG�QRQKD]DUGRXV�EODQNHW�ZDVKHV�ZKHQ�ODXQGHULQJ�ZLSHV��WKHUHIRUH��LW�ZDV
DVVXPHG�WKDW�WKHUH�ZRXOG�EH�QR�VDYLQJV�LQ�ZDVWH�KDQGOLQJ�RU�SURFHVVLQJ�FRVWV�DVVRFLDWHG�ZLWK
VZLWFKLQJ�WR�D�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFW�

7.2  QUALITATIVE DISCUSSION OF BENEFIT/COST ANALYSIS

7.2.1  Introduction

6RFLDO�EHQHILW�FRVW�DQDO\VLV�LV�D�WRRO�XVHG�E\�SROLF\�PDNHUV�WR�V\VWHPDWLFDOO\�HYDOXDWH
WKH�LPSDFWV�WR�DOO�RI�VRFLHW\�UHVXOWLQJ�IURP�LQGLYLGXDO�GHFLVLRQV���7KH�GHFLVLRQ�HYDOXDWHG�LQ�WKLV
DQDO\VLV�LV�WKH�FKRLFH�RI�D�EODQNHW�ZDVK�SURGXFW���3ULQWHUV�KDYH�FHUWDLQ�FULWHULD�ZKLFK�WKH\�XVH
WR�HYDOXDWH�WKH�EHQHILWV�DQG�FRVWV�RI�DOWHUQDWLYH�EODQNHW�FOHDQHUV�VXFK�DV�SULFH��GU\LQJ�WLPH�
IOH[LELOLW\�RI�XVH�IRU�UROOHUV�DQG�EODQNHWV��SURSHQVLW\�WR�FDXVH�EODQNHW�VZHOO��HWF���$�SULQWHU�PLJKW
DVN�ZKDW�LPSDFW�WKHLU�FKRLFH�RI�EODQNHW�ZDVKHV�ZLOO�KDYH�RQ�RSHUDWLQJ�FRVWV��FRPSOLDQFH�FRVWV�
OLDELOLW\�FRVWV��DQG�LQVXUDQFH�SUHPLXPV���7KLV�EXVLQHVV�SODQQLQJ�SURFHVV�LV�XQOLNH�VRFLDO
EHQHILW�FRVW�DQDO\VLV��KRZHYHU���EHFDXVH�LW�DSSURDFKHV�WKH�FRPSDULVRQ�IURP�WKH�VWDQGSRLQW�RI
WKH�LQGLYLGXDO�SULQWLQJ�ILUP�DQG�QRW�IURP�WKH�VWDQGSRLQW�RI�VRFLHW\���$�VRFLDO�EHQHILW�FRVW
DQDO\VLV�VHHNV�WR�FRPSDUH�WKH�EHQHILWV�DQG�FRVWV�RI�D�JLYHQ�DFWLRQ��FRQVLGHULQJ�ERWK�WKH�SULYDWH
DQG�H[WHUQDO�FRVWV�DQG�EHQHILWV� ��7KHUHIRUH��WKH�DQDO\VLV�ZLOO�FRQVLGHU�WKH�LPSDFW�RI�WKHF

DOWHUQDWLYH�EODQNHW�FOHDQHUV�RQ�RSHUDWLQJ�FRVWV��UHJXODWRU\�FRVWV��DQG�LQVXUDQFH�SUHPLXPV��EXW
ZLOO�DOVR�FRQVLGHU�WKH�H[WHUQDO�FRVWV�DQG�EHQHILWV�RI�WKH�DOWHUQDWLYH�EODQNHW�FOHDQHUV�VXFK�DV
UHGXFWLRQV�LQ�HQYLURQPHQWDO�GDPDJH�DQG�UHGXFWLRQV�LQ�WKH�ULVN�RI�LOOQHVV�IRU�WKH�JHQHUDO�SXEOLF��
([WHUQDO�FRVWV�DUH�QRW�ERUQH�E\�WKH�SULQWHU��KRZHYHU��WKH\�DUH�WUXH�FRVWV�WR�VRFLHW\�

%HQHILWV�RI�WKH�VXEVWLWXWH�EODQNHW�FOHDQHUV�PD\�LQFOXGH�SULYDWH�EHQHILWV�VXFK�DV
LQFUHDVHG�SURILWV�UHVXOWLQJ�IURP�LPSURYHG�ZRUNHU�SURGXFWLYLW\��D�UHGXFWLRQ�LQ�HPSOR\HH
VLFNQHVV��RU�UHGXFHG�SURSHUW\�DQG�KHDOWK�LQVXUDQFH�FRVWV�DQG�H[WHUQDO�EHQHILWV�VXFK�DV�D
UHGXFWLRQ�LQ�SROOXWDQWV�HPLWWHG�WR�WKH�HQYLURQPHQW�RU�UHGXFHG�XVH�RI�QDWXUDO�UHVRXUFHV���&RVWV
RI�WKH�VXEVWLWXWH�EODQNHW�FOHDQHUV�PD\�LQFOXGH�SULYDWH�FRVWV�VXFK�DV�KLJKHU�RSHUDWLQJ�H[SHQVHV
UHVXOWLQJ�IURP�D�KLJKHU�SULFHG�EODQNHW�ZDVK�DQG�H[WHUQDO�FRVWV�VXFK�DQ�LQFUHDVH�LQ�KXPDQ
KHDOWK�ULVNV�DQG�HFRORJLFDO�GDPDJH���6HYHUDO�RI�WKH�EHQHILW�FDWHJRULHV�FRQVLGHUHG�LQ�WKLV
DQDO\VLV�VKDUH�HOHPHQWV�RI�ERWK�SULYDWH�DQG�H[WHUQDO�FRVWV�DQG�EHQHILWV���)RU�H[DPSOH��XVH�RI
WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�PD\�UHVXOW�LQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�VDYLQJV���6XFK�D�



7.2  Q
U

A
LIT

A
T

IV
E

 D
IS

C
U

S
S

IO
N

 O
F

 B
E

N
E

F
IT

/C
O

S
T

 A
N

A
LY

S
IS

7-11
 

Table 7-5.  Summary of Cost Analysis for Blanket Wash Performance Demonstration

Formula
Number

Test
Facility

Total
cost/wash
(Baseline)

Total
cost/wash

(Alternative)

Total
cost/press

(Base)

Total
cost/press

(Alternative)

Total 
cost/press/shift/year

(Base)

Total
cost/press/shift/year

(Alternative)

Percentage
Difference 1

1 Facility 3 0.55 0.69 2.20 2.76 5,500 6,900 +25

Facility 6 0.46 0.87 1.84 3.48 4,600 8,700 +89

6 Facility 11 0.70 0.82 2.80 3.28 7,000 8,200 +17

Facility 15 0.50 0.77 2.00 3.08 5,000 7,700 +54

9 Facility 10 0.91 2.08 3.64 8.32 9,100 20,800 +129

Facility 15 0.50 0.92 2.00 3.68 5,000 9,200 +84

10 Facility 3 0.55 0.57 2.20 2.28 5,500 5,700 +4

Facility 4 0.85 2.20 3.40 8.80 8,500 22,000 +159

11 Facility 1 0.59 1.29 2.36 5.16 5,900 12,900 +119

Facility 2 0.53 0.68 2.12 2.72 5,300 6,800 +28

12 Facility 12 0.81 0.99 3.24 3.96 8,100 9,900 +22

Facility 13 0.80 0.83 3.20 3.32 8,000 8,300 +4

14 Facility 6 0.46 1.07 1.84 4.28 4,600 10,700 +133

Facility 16 0.66 0.82 2.64 3.28 6,600 8,200 +24

19 Facility 18 0.62 1.66 2.48 6.64 6,200 16,600 +168

Facility 19 0.53 0.89 2.12 3.56 5,300 8,900 +68

20 Facility 11 0.70 1.13 2.80 4.52 7,000 11,300 +61

Facility 12 0.81 1.58 3.24 6.32 8,100 15,800 +95

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base1

product.



C
H

A
P

T
E

R
 7:  E

V
A

LU
A

T
IN

G
 T

R
A

D
E

-O
F

F
 IS

S
U

E
S

 
7-12

Formula
Number

Test
Facility

Total
cost/wash

(Base)

Total
cost/wash

(Alternative)

Total
cost/press

(Base)

Total
cost/press

(Alternative)

Total 
cost/press/shift/year

(Base)

Total
cost/press/shift/year

(Alternative)

Percentage
Difference 1

 21 Facility 6 0.46 1.01 1.84 4.04 4,600 10,100 +120

Facility 17 0.41 0.58 1.64 2.32 4,100 5,800 +41

22 Facility 12 0.81 0.82 3.24 3.28 8,100 8,200 +1

Facility 13 0.80 1.51 3.20 6.04 8,000 15,100 +89

24 Facility 16 0.66 0.97 2.64 3.88 6,600 9,700 +47

Facility 17 0.41 0.88 1.64 3.52 4,100 8,800 +115

26 Facility 5 0.55 0.73 2.20 2.92 5,500 7,300 +33

Facility 15 0.50 0.47 2.00 1.88 5,000 4,700 -6

29 Facility 7 0.57 0.93 2.28 3.72 5,700 9,300 +63

Facility 8 0.55 0.89 2.20 3.56 5,500 8,900 +62

30 Facility 18 0.62 1.01 2.48 4.04 6,200 10,100 +63

Facility 19 0.53 0.62 2.12 2.48 5,300 6,200 +17

31 Facility 7 0.57 1.59 2.28 6.36 5,700 15,900 +179

Facility 8 0.55 0.59 2.20 2.36 5,500 5,900 +7

32 Facility 1 0.59 1.31 2.36 5.24 5,900 13,100 +122

Facility 5 0.53 0.43 2.12 1.72 5,300 4,300 -19

34 Facility 1 0.59 0.89 2.36 3.56 5,900 8,900 +51

Facility 19 0.53 0.95 2.12 3.80 5,300 9,500 +79

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base product.1
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Formula
Number

Test
Facility

Total
cost/wash

(Base)

Total
cost/wash

(Alternative)

Total
cost/press

(Base)

Total
cost/press

(Alternative)

Total 
cost/press/shift/year

(Base)

Total
cost/press/shift/year

(Alternative)

Percentage
Difference 1

37 Facility 3 0.55 0.48 2.20 1.92 5,500 4,800 -13

Facility 4 0.85 0.79 3.40 3.16 8,500 7,900 -7

38 Facility 2 0.53 1.08 2.12 4.32 5,300 10,800 +104

Facility 4 0.85 1.11 3.40 4.44 8,500 11,100 +31

39 Facility 5 0.55 0.69 2.20 2.76 5,500 6,900 +25

Facility 8 0.55 0.80 2.20 3.20 5,500 8,000 +45

40 Facility 1 0.59 0.79 2.36 3.16 5,900 7,900 +34

Facility
10

0.91 0.87 3.64 3.48 9,100 8,700 -4

 A positive sign denotes an increase and a negative sign denotes a decrease in the cost when using the alternative blanket cleaner instead of the base product.1
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7KH�IROORZLQJ�WHUPV�DUH�XVHG�WKURXJKRXW�WKH�EHQHILW�FRVW�DQDO\VLV�

Table 7-6.  Glossary of Benefit/Cost Analysis Terms

Term Definition

Exposed Population The estimated number of people from the general public or a specific
population group who are exposed to a chemical through wide dispersion of a
chemical in the environment (e.g., DDT).  A specific population group could
be exposed to a chemical due to its physical proximity to a manufacturing
facility (e.g., residents who live near a facility using a chemical), use of the
chemical or a product containing a chemical, or through other means.

Exposed Worker The estimated number of employees in an industry exposed to the chemical,
Population process and/or technology under consideration.  This number may be based

on market share data as well as estimations of the number of facilities and
the number of employees in each facility associated with the chemical,
process, and/or technology under consideration.

Externality A cost or benefit that involves a third party who is not a part of a market
transaction; “a direct effect on another’s profit or welfare arising as an
incidental by-product of some other person’s or firm’s legitimate activity”
(Mishan, 1976).  The term “externality” is a general term which can refer to
either external benefits or external costs.

External Benefits For example, if an educational program results in behavioral changes which
reduce the exposure of a population group to a disease, then an external
benefit is experienced by those members of the group who did not participate
in the educational program.  For the example of nonsmokers exposed to
second-hand smoke, an external benefit can be said to result when smokers
are removed from situations in which they expose nonsmokers to tobacco
smoke.

External Costs For example, if a steel mill emits waste into a river which poisons the fish in a
nearby fishery, the fishery experiences an external cost as a consequence of
the steel production.  Another example of an external cost is the effect of
second-hand smoke on nonsmokers.

Human Health Reduced health risks to workers in an industry or business as well as to the
Benefits general public as a result of switching to less toxic or less hazardous

chemicals, processes, and/or technologies.  An example would be switching
to a less volatile organic compound, lessening worker inhalation exposures
as well as decreasing the formation of photochemical smog in the ambient
air.

Human Health Costs The cost of adverse human health effects associated with production,
consumption, and disposal of a firm’s product.  An example is respiratory
effects from stack emissions, which can be quantified by analyzing the
resulting costs of health care and the reduction in life expectancy, as well as
the lost wages as a result of being unable to work.

Illness Costs A financial term referring to the liability and health care insurance costs a
company must pay to protect itself against injury or disability to its workers or
other affected individuals.  These costs are known as illness benefits to the
affected individual.
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Indirect Medical Costs Indirect medical costs associated with a disease or medical condition
resulting from exposure to a chemical or product.  Examples would be the
decreased productivity of patients suffering a disability or death and the value
of pain and suffering borne by the afflicted individual and/or family and
friends.

Private (Internalized) The direct costs incurred by industry or consumers in the marketplace. 
Costs Examples include a firm's cost of raw materials and labor, a firm's costs of

complying with environmental regulations, or the cost to a consumer of
purchasing a product.

Social Cost The total cost of an activity that is imposed on society.  Social costs are the
sum of the private costs and the external costs.  Therefore, in the example of
the steel mill, social costs of steel production are the sum of all private costs
(e.g., raw material and labor costs) and the sum of all external costs (e.g., the
costs associated with the poisoned fish).

Social Benefit The total benefit of an activity that society receives, i.e., the sum of the
private benefits and the external benefits.  For example, if a new product
yields pollution prevention opportunities (e.g., reduced waste in production or
consumption of the product), then the total benefit to society of the new
product is the sum of the private benefit (value of the product that is reflected
in the marketplace) and the external benefit (benefit society receives from
reduced waste).

Willingness-to-pay Estimates used in benefits valuation intended to encompass the full value of
avoiding a health or environmental effect.  For human health effects, the
components of willingness-to-pay include the value of avoiding pain and
suffering, impacts on the quality of life, costs of medical treatment, loss of
income, and, in the case of mortality, the value of a life.

benefit may result in private benefits in the form of reduced product usage and waste print runs as well as
external benefits in the form of reduced consumption of non-renewable resources.  

7.2.2  Benefit/Cost Methodology

7KH�PHWKRGRORJ\�IRU�FRQGXFWLQJ�D�VRFLDO�EHQHILW�FRVW�DVVHVVPHQW�FDQ�EH�EURNHQ�GRZQ�LQWR
IRXU�JHQHUDO�VWHSV�����REWDLQ�LQIRUPDWLRQ�RQ�WKH�UHODWLYH�SHUIRUPDQFH��KXPDQ�DQG�HQYLURQPHQWDO
ULVN��SURFHVV�VDIHW\�KD]DUGV��DQG�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�UHTXLUHPHQWV�RI�WKH�EDVHOLQH�DQG
WKH�DOWHUQDWLYHV�����FRQVWUXFW�PDWULFHV�RI�WKH�GDWD�FROOHFWHG�����ZKHQ�SRVVLEOH��PRQHWL]H�WKH�YDOXHV
SUHVHQWHG�ZLWKLQ�WKH�PDWULFHV��DQG����FRPSDUH�WKH�GDWD�JHQHUDWHG�IRU�WKH�DOWHUQDWLYH�DQG�WKH
EDVHOLQH�LQ�RUGHU�WR�SURGXFH�DQ�HVWLPDWH�RI�QHW�VRFLDO�EHQHILWV���6HFWLRQ�����SUHVHQWV�WKH�UHVXOWV
RI�WKH�ILUVW�WDVN�E\�VXPPDUL]LQJ�WKH�SHUIRUPDQFH�GDWD��ULVN�GDWD��DQG�HQHUJ\�DQG�QDWXUDO�UHVRXUFH
LQIRUPDWLRQ�IRU�WKH�EDVHOLQH�DQG�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV���,Q�7DEOH�����WKH�GDWD�UHTXLUHG
WR�PDNH�D�GHWHUPLQDWLRQ�RI�WKH�UHODWLYH�FRVWV�DQG�EHQHILWV�RI�VZLWFKLQJ�WR�DQ�DOWHUQDWLYH�EODQNHW
ZDVK�DUH�RUJDQL]HG�DFFRUGLQJ�WR�IRUPXODWLRQ�QXPEHU��EHJLQQLQJ�ZLWK�WKH�EDVHOLQH���,GHDOO\��WKH
DQDO\VLV�ZRXOG�TXDQWLI\�WKH�VRFLDO�EHQHILWV�DQG�FRVWV�RI�XVLQJ�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW
ZDVK�SURGXFWV��DOORZLQJ�LGHQWLILFDWLRQ�RI�WKH�VXEVWLWXWH�SURGXFW�ZKRVH�XVH�UHVXOWV�LQ�WKH�ODUJHVW
QHW�VRFLDO�EHQHILWV���+RZHYHU��EHFDXVH�RI�GDWD�OLPLWDWLRQV�DQG�SURGXFWLRQ�IDFLOLW\�YDULDWLRQV��WKH
DQDO\VLV�SUHVHQWV�LQVWHDG�D�TXDOLWDWLYH�GHVFULSWLRQ�RI�WKH�ULVNV�DVVRFLDWHG�ZLWK�HDFK�VXEVWLWXWH
SURGXFW�FRPSDUHG�WR�WKH�EDVHOLQH���%HQHILWV�GHULYHG�IURP�D�UHGXFWLRQ�LQ�ULVN�DUH�GHVFULEHG�DQG
GLVFXVVHG��EXW�QRW�TXDQWLILHG��WKH�LQIRUPDWLRQ�SURYLGHG�FDQ�EH�YHU\�XVHIXO�LQ�WKH�GHFLVLRQ�PDNLQJ
SURFHVV�� � $� IHZ� H[DPSOHV� DUH� SURYLGHG� WR� TXDQWLWDWLYHO\� LOOXVWUDWH� VRPH� RI� WKH� EHQHILW
FRQVLGHUDWLRQV�� � 3HUVRQQHO� LQ� HDFK� LQGLYLGXDO� IDFLOLW\� ZLOO� KDYH� WR� H[DPLQH� WKH� LQIRUPDWLRQ



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

 7-16

SUHVHQWHG��ZHLJK�HDFK�SLHFH�DFFRUGLQJ�WR�IDFLOLW\�DQG�FRPPXQLW\�FKDUDFWHULVWLFV��DQG�GHYHORS�DQ
LQGHSHQGHQW�FKRLFH��

7KH�DQDO\VLV�LV�IXUWKHU�GHYHORSHG�LQ�WKH�IROORZLQJ�VHFWLRQV��EHJLQQLQJ�LQ�6HFWLRQ�������ZLWK
VXPPDULHV�RI�WKH�SRWHQWLDO�ULVNV�RI�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVKHV���6HFWLRQ������
SURYLGHV�D�VXPPDU\�RI�WKH�ILQDQFLDO�FRVWV�RI�WKH�EDVHOLQH�DQG�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�
6HFWLRQ�������FRPSDUHV� WKH�EHQHILWV�DQG�FRVWV�RI�XVLQJ� WKH�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFWV
LQVWHDG�RI�WKH�EDVHOLQH�ZDVK��DQG�6HFWLRQ�������SURYLGHV�DQ�LQGLFDWLRQ�RI�WKH�PLQLPXP�EHQHILWV
SHU�DIIHFWHG�SHUVRQ�WKDW�ZRXOG�DFFUXH�WR�VRFLHW\�LI�VZLWFKLQJ�WR�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFWV
UHGXFHG�FDVHV�RI�FHUWDLQ�DGYHUVH�KHDOWK�HIIHFWV�

Table 7-7.  Costs and Benefits of Baseline and Substitute Blanket Washes

Formula
Number

Private Costs Private Benefits External1

Benefits

Average % Change Worker Risk Flamma- % VOC Environ-
Cost/Press  Trade-offs bility mental Risk

Risk 2

Baseline Low to moderate concern High risk 99% No estimated
(28) for dermal and inhalation risk

exposure.4

1 Alternative: 2.76 +25 Overall concern is low for Low risk 30% No estimated
Baseline:      2.20 dermal and inhalation risk

exposure.4

Alternative: 3.48 +89
Baseline:     1.84

3 Not tested Concern for dermal Moderate 91% Aquatic
exposure and inhalation Risk species risk
exposure.

4 Not tested Concern for dermal Moderate 89% Aquatic
exposure and very low Risk species risk
concern for inhalation
exposure. 

5 Not tested Concern for dermal Moderate 30% Aquatic
exposure and very low Risk species risk
concern for inhalation
exposure.

6 Alternative:  3.28 +17 Concern for dermal Low risk 47% Aquatic
Baseline:      2.80 exposure and very low species risk

concern for inhalation
exposure.

Alternative:  3.08 +54
Baseline:     2.00

7 Not tested Concern for dermal Low Risk 36% Aquatic
exposure and very low species risk
concern for inhalation
exposure.

8 Not tested Low concern for dermal Moderate 41% Aquatic
exposure and very low Risk species risk
concern for inhalation
exposure.
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Formula
Number

Private Costs Private Benefits External1

Benefits

Average % Change Worker Risk Flamma- % VOC Environ-
Cost/Press  Trade-offs bility mental Risk

Risk 2
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9 Alternative:  8.32 +129 Very low concern for Low risk 10% Aquatic
Baseline:      3.64 dermal exposure and no species risk

concern for inhalation
exposure.4Alternative: 3.68 +84

Baseline:     2.00

10 Alternative:  2.28 +4 Very low concern for Low risk 2% No estimated
Baseline:     2.20 dermal exposure  and no risk3

concern for inhalation
exposure.4Alternative:  8.80 +159

Baseline:      3.40

11 Alternative:  5.16 +119 Concern for dermal Low risk 61% Aquatic
Baseline:     2.36 exposure and very low species risk

concern for inhalation
exposure.Alternative: 2.72 +28

Baseline:      2.12

12 Alternative:  3.96 +22 Concern for dermal Moderate 20% No estimated
Baseline:     3.24 exposure and low concern risk risk

for inhalation exposure.3

Alternative: 3.32 +4
Baseline:    3.20

14 Alternative:  4.28 +133 Low concern for dermal and Low risk 12% No estimated
Baseline:     1.84 inhalation exposure. risk3

Alternative:  3.28 +24
Baseline:     2.64

16 Not tested Concern for dermal Moderate 99% No estimated

17 Not tested Possible concern for dermal Low Risk 0.6% Aquatic

19 Alternative:  6.64 +168 Low concern for dermal and Low risk 22% No estimated
Baseline:     2.48 inhalation exposure. risk3

Alternative:  3.56 +68
Baseline:     2.12

20 Alternative:  4.52 +61 Concern for dermal Low risk 35% Aquatic
Baseline:     2.80 exposure and low concern species risk

for inhalation exposure.3

Alternative:  6.32 +95
Baseline:     3.24

21 Alternative:  4.04 +120 Concern for dermal Moderate 47% No estimated
Baseline:     1.84 exposure and very low risk risk

concern for inhalation
exposure.Alternative:  2.32 +41

Baseline:     1.64

22 Alternative:  3.28 +1 Moderate concern for Low risk 17% No estimated
Baseline:     3.24 dermal exposure  and low risk3

concern for inhalation
exposure.4Alternative:  6.04 +89

Baseline:     3.20
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Risk 2
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23 Not tested Possible concern for dermal Moderate 6% No estimated
exposure and very low Risk risk
concern for inhalation
exposure.

24 Alternative:  3.88 +47 Concern for dermal Moderate 19% No estimated
Baseline:     2.64 exposure and very low risk risk

concern for inhalation
exposure.

Alternative:  3.52 +115
Baseline:      1.64

25 Not tested Concern for dermal Low risk 55% No estimated
exposure and very low risk
concern for inhalation
exposure.

26 Alternative:  2.92 +33 Concern for dermal Low risk 18% No estimated
Baseline:      2.20 exposure and no concern risk

for inhalation exposure.4

Alternative:  1.88 -6
Baseline:      2.00

27 Not tested Concern for dermal Moderate 93% No estimated
exposure and very low risk risk
concern for inhalation
exposure.

29 Alternative:  3.72 +63 Low concern for dermal Low risk 30% No estimated
Baseline:      2.28 exposure  and no concern risk3

for inhalation exposure.4

Alternative:  3.56 +62
Baseline:      2.20

30 Alternative:  4.04 +63 Concern for dermal Moderate 7% No estimated
Baseline:      2.48 exposure and low concern risk risk

for inhalation exposure.3

Alternative:  2.48 +17
Baseline:      2.12

31 Alternative:  6.36 +179 Concern for dermal Moderate 99% No estimated
Baseline:      2.28 exposure and low concern risk risk

for inhalation exposure.3

Alternative:  2.36 +7
Baseline:      2.20

32 Alternative:  5.24 +122 Low to moderate concern Low risk 99% No estimated
Baseline:      2.36 for dermal and inhalation risk

exposure.3

Alternative:  1.72 -19
Baseline:      2.12

33 Not tested Concern for dermal Moderate 46% No estimated
exposure and very low risk risk
concern for inhalation
exposure.

34 Alternative:  3.56 +51 Concern for dermal Moderate 39% No estimated
Baseline:      2.36 exposure and low concern risk risk

for inhalation exposure.3

Alternative:  3.80 +79
Baseline:      2.12
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35 Not tested Concern for dermal Moderate 99% No estimated
exposure and low concern risk risk
for inhalation exposure.

36 Not tested Concern for dermal Low risk 48% No estimated
exposure and low concern risk
for inhalation exposure.3

37 Alternative:  1.92 -13 Low to moderate concern High risk 14% No estimated
Baseline:      2.20 for dermal exposure and risk

low concern for inhalation
exposure.3Alternative:  3.16 -7

Baseline:      3.40

38 Alternative:  4.32 +104 Low to moderate concern Low risk 65% No estimated
Baseline:      2.12 for dermal exposure and risk

low concern for inhalation
exposure.3Alternative:  4.44 +31

Baseline:      3.40

39 Alternative:  2.76 +25 Low concern for dermal Low risk 52% No estimated
Baseline:      2.20 exposure and very low risk

concern for inhalation
exposure.

Alternative:  3.20 +45
Baseline:      2.20

40 Alternative:  3.16 +34 Concern for dermal Low risk 52% Aquatic
Baseline:      2.36 exposure and low concern species risk

for inhalation exposure.4

Alternative:  3.48 -4
Baseline:      3.64

 Cost analysis based upon product performance as determined by the performance demonstration at various testing1

facilities and pricing submitted by the product supplier.  See Chapter 4 for a more in-depth description of the cost
analysis and descriptions of the testing facilities.
 Flammability risks are defined as follows: 1) High Risk: products with a flash point less than 100 F; 2) Moderate Risk:2                 �

products with a flash point greater than 100 F but less than 150 F; and Low Risk: products with a flash point greater than�     �

150 F.�

 Risks for this chemical could not be quantified; therefore, the level of concern for this chemical is based upon a3

structure-activity analysis.
 Risks for this chemical could not be quantified; therefore, the level of concern for this chemical is based solely upon4

estimated exposure levels.

7.2.3  Potential Benefits

7KH�SRWHQWLDO�VRFLDO�EHQHILWV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�D�VXEVWLWXWH�EODQNHW�FOHDQHU�YHUVXV
WKH�EDVHOLQH�ZDVK�LQFOXGH��UHGXFHG�KHDOWK�ULVNV�IRU�ZRUNHUV�DQG�WKH�JHQHUDO�SXEOLF��UHGXFHG�ULVN
RI�ILUH�DQG�H[SORVLRQ�GXH�WR�ORZHU�IODPPDELOLW\��UHGXFHG�HFRORJLFDO�ULVNV��UHGXFHG�XVH�RI�HQHUJ\�DQG
QDWXUDO�UHVRXUFHV��DQG�UHGXFHG�92&�HPLVVLRQV���,Q�RUGHU�WR�DVVHVV�WKH�ULVN�WR�ZRUNHUV��WKH�(3$
ULVN�DVVHVVPHQW�FRPELQHV�KD]DUG�DQG�H[SRVXUH�GDWD�IRU�LQGLYLGXDO�FKHPLFDO�FRPSRQHQWV�RI�WKH
VXEVWLWXWH� DV�ZHOO� DV� WKH�EDVHOLQH� SURGXFWV� LQWR� D� VLQJOH� TXDOLWDWLYH� H[SUHVVLRQ� RI� ULVN�� � 7KLV
TXDOLWDWLYH�H[SUHVVLRQ�RI�ULVN�SURYLGHV�WKH�EDVLV�IRU�FRPSDULQJ�WKH�UHODWLYH�ZRUNHU�H[SRVXUH�ULVNV
DVVRFLDWHG�ZLWK�WKH�XVH�RI�WKH�VXEVWLWXWH�EODQNHW�ZDVK�SURGXFWV�DV�FRPSDUHG�ZLWK�WKH�EDVHOLQH�
:KLOH�PHPEHUV�RI�WKH�JHQHUDO�SXEOLF�DUH�DOVR�SRWHQWLDOO\�DW�ULVN�IURP�EODQNHW�ZDVK�FKHPLFDOV�WKDW
DUH�UHOHDVHG�WR�DLU�DQG�ZDWHU�� WKH�(3$�ULVN�DVVHVVPHQW� LGHQWLILHG�QR�FRQFHUQV� IRU� WKH�JHQHUDO
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SXEOLF� WKURXJK� DPELHQW� DLU�� GULQNLQJ� ZDWHU�� RU� ILVK� LQJHVWLRQ�� � 'XH� WR� GDWD� OLPLWDWLRQV�� WKH
H[SRVXUH�DVVHVVPHQW�GRHV�QRW� HVWLPDWH� FXPXODWLYH� H[SRVXUHV� IURP� ODQGILOO� UHOHDVHV�RU� VHSWLF
V\VWHP�UHOHDVHV���7KH�UHODWLYH�ULVNV�RI�ILUH�DQG�H[SORVLRQ�DUH�GHWHUPLQHG�E\�FRPSDULQJ�WKH�IODVK
SRLQW�RI�HDFK�EODQNHW�ZDVK��XVLQJ�WKH�26+$�GHILQLWLRQ�RI�D�IODPPDEOH�OLTXLG�DV�ZHOO�DV�(3$ªV
GHILQLWLRQ�RI�DQ�LJQLWDEOH�ZDVWH�DV�D�EHQFKPDUN���,Q�DGGLWLRQ�WR�WKH�ULVNV�IDFHG�E\�ZRUNHUV�DQG�WKH
JHQHUDO�SXEOLF��WKH�ULVN�DVVHVVPHQW�FRQVLGHUV�WKH�SRWHQWLDO�HFRORJLFDO�ULVNV�RI�XVLQJ�HDFK�RI�WKH
DOWHUQDWLYH�SURGXFWV�DQG�WKH�EDVHOLQH�EODQNHW�ZDVK���6HYHUDO�RI�WKH�VXEVWLWXWH�IRUPXODWLRQV�ZHUH
IRXQG�WR�SUHVHQW�D�ULVN�WR�DTXDWLF�VSHFLHV���7KH�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�UHTXLUHPHQWV�RI�WKH
VXEVWLWXWH�DQG�WKH�EDVHOLQH�EODQNHW�ZDVK�YDU\�DQG�D�IXOO�OLIH�F\FOH�DVVHVVPHQW��ZKLFK�ZDV�EH\RQG
WKH�VFRSH�RI�WKLV�&76$��ZRXOG�EH�QHHGHG�WR�GHWHUPLQH�WKH�UHTXLUHPHQWV���7KH�ULVNV�DVVRFLDWHG�ZLWK
YRODWLOH�RUJDQLF�FRPSRXQG��92&��UHOHDVHV�ZHUH�QRW�H[DPLQHG�ZLWKLQ�WKH�ULVN�DVVHVVPHQW��KRZHYHU�
WKH�UHODWLYH�92&�FRQWHQWV�RI�WKH�VXEVWLWXWH�IRUPXODWLRQV�DUH�GLVFXVVHG�EHORZ�VLQFH�92&�UHOHDVHV
DUH�WKH�SULPDU\�GULYLQJ�IDFWRU�EHKLQG�FXUUHQW�UHJXODWLRQV�DIIHFWLQJ�SULQWHUV�

5HGXFHG�:RUNHU�+HDOWK�5LVNV�

5HGXFHG�ULVNV�WR�ZRUNHUV�FDQ�EH�FRQVLGHUHG�ERWK�D�SULYDWH�DQG�DQ�H[WHUQDO�EHQHILW���3ULYDWH
ZRUNHU�EHQHILWV�LQFOXGH�UHGXFWLRQV�LQ�ZRUNHU�VLFN�GD\V�DQG�UHGXFWLRQV�LQ�KHDOWK�LQVXUDQFH�FRVWV
WR�WKH�SULQWHU���([WHUQDO�ZRUNHU�EHQHILWV�LQFOXGH�UHGXFWLRQV�LQ�PHGLFDO�FRVWV�WR�ZRUNHUV�DV�ZHOO�DV
UHGXFWLRQV�LQ�SDLQ�DQG�VXIIHULQJ�DVVRFLDWHG�ZLWK�ZRUN�UHODWHG�LOOQHVVHV���7KH�(3$�ULVN�DVVHVVPHQW
FRQVLGHUV�WZR�SDWKV�RI�ZRUNHU�H[SRVXUH��LQKDODWLRQ�DQG�GHUPDO���,QKDODWLRQ�H[SRVXUH�UHVXOWV�IURP
WKH�YRODWLOL]DWLRQ�RI�EODQNHW�ZDVK�FKHPLFDOV�IURP�WKH�EODQNHW�GXULQJ�ZDVKLQJ�DQG�IURP�WKH�UDJV
XVHG�WR�ZLSH�GRZQ�WKH�EODQNHW���'HUPDO�H[SRVXUH�UHVXOWV�IURP�GLUHFW�FRQWDFW�ZLWK�WKH�EODQNHW�ZDVK
FKHPLFDOV� GXULQJ� EODQNHW� FOHDQLQJ�� � :RUNHU� GHUPDO� H[SRVXUH� WR� DOO� SURGXFWV� FDQ� EH� HDVLO\
PLQLPL]HG�E\�XVLQJ�SURSHU�SURWHFWLYH�HTXLSPHQW�VXFK�DV�JORYHV�RU�EDUULHU�FUHDPV�GXULQJ�EODQNHW
FOHDQLQJ���:RUNHU�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�DQ\�EODQNHW�ZDVK�SURGXFW�DUH�D�IXQFWLRQ
RI�ERWK�WKH�SURGXFWªV�WR[LFLW\�DV�ZHOO�DV�WKH�GHJUHH�RI�ZRUNHU�H[SRVXUH�ZKLFK�RFFXUV�GXULQJ�EODQNHW
FOHDQLQJ���)RU�H[DPSOH��WKH�ZRUNHU�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�D�PRUH�WR[LF�EODQNHW
ZDVK� PD\� EH� UHGXFHG� E\� WKH� SURGXFWªV� ORZ� YRODWLOLW\� �L�H��� UHGXFHG� LQKDODWLRQ� H[SRVXUH�� RU
ZRUNSODFH�SUDFWLFHV�VXFK�DV�WKH�XVH�RI�DXWRPDWLF�EODQNHW�FOHDQLQJ�WHFKQRORJ\��L�H���UHGXFHG�GHUPDO
H[SRVXUH��� � 7KH� H[SRVXUH� DVVHVVPHQW� �&KDSWHU� ��� HVWLPDWHV� ZRUNHU� H[SRVXUH� �GHUPDO� DQG
LQKDODWLRQ��IRU�HDFK�RI�WKH�EODQNHW�ZDVK�SURGXFWV���7KH�ULVN�DVVHVVPHQW��&KDSWHU����HYDOXDWHV�WKH
WR[LFLW\�RI�WKH�LQGLYLGXDO�EODQNHW�ZDVK�FRPSRQHQWV�IRU�WKH�VXEVWLWXWH�DQG�EDVHOLQH�SURGXFWV�DQG
LQWHJUDWHV�WKH�KD]DUG�DQG�H[SRVXUH�LQIRUPDWLRQ�LQWR�D�VLQJOH�TXDOLWDWLYH�H[SUHVVLRQ�RI�ULVN���7KH
ULVN�DVVHVVPHQW�GRHV�QRW�SURYLGH�D�VLQJOH�PHDVXUH�RI�ULVN� IRU� WKH�SURGXFWV�RYHUDOO��PDNLQJ� LW
GLIILFXOW�LQ�VRPH�FDVHV�WR�GHWHUPLQH�WKH�UHODWLYH�ULVN�IURP�RQH�SURGXFW�WR�DQRWKHU���)RU�H[DPSOH�
EODQNHW� ZDVK� ��� FRQWDLQV� KHDY\� DURPDWLF� VROYHQW� QDSKWKD� DQG� IDWW\� DFLG� HVWHUV�ZKLFK�ZHUH
GHWHUPLQHG�WR�SRVVHV�PRGHUDWH�GHUPDO�FRQFHUQ�DQG�ORZ�GHUPDO�FRQFHUQ��UHVSHFWLYHO\�

5HGXFHG�3XEOLF�+HDOWK�5LVN

,Q�DGGLWLRQ�WR�ZRUNHU�H[SRVXUH��PHPEHUV�RI�WKH�JHQHUDO�SXEOLF�PD\�EH�H[SRVHG�WR�EODQNHW
ZDVK�FKHPLFDOV�GXH� WR� WKHLU�FORVH�SK\VLFDO�SUR[LPLW\� WR�D�SULQWLQJ� IDFLOLW\�RU�GXH� WR� WKH�ZLGH
GLVSHUVLRQ�RI�FKHPLFDOV���6XFK�UHOHDVHV�LPSRVH�DQ�H[WHUQDO�FRVW�RQ�VRFLHW\�WKDW�LV�W\SLFDOO\�QRW
FRQVLGHUHG�E\�SULQWLQJ�IDFLOLWLHV�LQ�VHOHFWLQJ�WKHLU�EODQNHW�ZDVK���)RU�H[DPSOH��SHRSOH�PD\�EUHDWK
EODQNHW�ZDVK�YDSRUV�WKDW�KDYH�EHHQ�UHOHDVHG�IURP�D�SULQWLQJ�IDFLOLW\�RU�SHRSOH�PD\�GULQN�ZDWHU
FRQWDLQLQJ�EODQNHW�ZDVK�UHVLGXHV�GLVFKDUJHG�E\�D�IDFLOLW\���,QGLYLGXDOV�LQ�WKH�JHQHUDO�SXEOLF�WKDW
DUH�H[SRVHG�WR�EODQNHW�ZDVK�FKHPLFDOV�DUH�WKHUHIRUH�SRWHQWLDOO\�VXEMHFW�WR�KHDOWK�ULVNV���7KH�(3$
ULVN�DVVHVVPHQW�LGHQWLILHG�QR�FRQFHUQV�IRU�WKH�JHQHUDO�SXEOLF�WKURXJK�DPELHQW�DLU��GULQNLQJ�ZDWHU�
RU�ILVK�LQJHVWLRQ���8VLQJ�WKH�PRGHO�IDFLOLW\�DSSURDFK��WKH�JHQHUDO�SRSXODWLRQ�H[SRVXUH�DVVHVVPHQW
SUHGLFWHG�WKDW�H[SRVXUH�OHYHOV�ZRXOG�EH�H[WUHPHO\�ORZ�IRU�DOO�PHGLD�H[DPLQHG���%HFDXVH�RI�WKH�ORZ
H[SRVXUH�OHYHOV��QR�FRQFHUQV�ZHUH�LGHQWLILHG�IRU�WKH�JHQHUDO�SXEOLF�IURP�WKH�XVH�RI�EODQNHW�ZDVK
FKHPLFDOV�
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 Flash point is defined as the lowest temperature at which a liquid gives off vapor within a test vessel in sufficientG

concentration to form an ignitable mixture with air near the surface of the liquid.
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5HGXFHG�)ODPPDELOLW\�5LVN

6RPH� EODQNHW� ZDVK� FKHPLFDOV� LQ� WKLV� DVVHVVPHQW� SUHVHQW� ULVNV� RI� ILUH� DQG� H[SORVLRQ
EHFDXVH�RI�WKHLU�IODPPDELOLW\�DQG�KLJK�YRODWLOLW\��7DEOH��������5HGXFHG�IODPPDELOLW\�ULVN�PD\�UHVXOW
LQ�ERWK�SULYDWH�DQG�H[WHUQDO�EHQHILWV���3ULYDWH�EHQHILWV�PD\�DFFUXH�WR�WKH�SULQWHU�LQ�WKH�IRUP�RI
ORZHU�ULVN�RI� ILUH�GDPDJH� WR� WKH�SULQW�VKRS�� �7KH�SRSXODWLRQ�VXUURXQGLQJ� WKH�SULQW�VKRS�PD\
H[SHULHQFH�H[WHUQDO�EHQHILWV�LQ�WKH�IRUP�RI�ORZHU�ULVNV�RI�ILUH�GDPDJH�WR�WKHLU�KRPHV���,Q�RUGHU�WR
DVVHVV�WKH�UHODWLYH�ILUH�KD]DUG�RI�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVKHV��WKH�IODVK�SRLQWV�RI
HDFK�SURGXFW�LV�FRPSDUHG�WR�26+$�DQG�(3$�GHILQLWLRQV�RI�IODPPDEOH�OLTXLGV� ��)ODPPDEOH�OLTXLGVG

DUH�GHILQHG�E\�26+$�DV�KDYLQJ�D� IODVK�SRLQW� OHVV� WKDQ����()�� �6LPLODUO\��(3$�GHILQHV�5&5$
LJQLWDEOH�ZDVWHV�����&)5���������DV�KDYLQJ�D�IODVK�SRLQW�RI����()�RU�OHVV���7KH�EDVHOLQH�SURGXFW
KDV�D�IODVK�SRLQW�RI���()��ZHOO�EHORZ�26+$�DQG�(3$�VWDQGDUGV���6HYHUDO�RI�WKH�VXEVWLWXWH�EODQNHW
ZDVKHV�KDYH�IODVK�SRLQWV�EHORZ�WKH�26+$�DQG�(3$�WKUHVKROGV��EODQNHW�ZDVKHV��������������������
���������������������������DQG����

5HGXFHG�(FRORJLFDO�5LVN

%ODQNHW�ZDVK�IRUPXODWLRQV�DUH�SRWHQWLDOO\�GDPDJLQJ�WR�WHUUHVWULDO�DQG�DTXDWLF�HFRV\VWHPV�
UHVXOWLQJ�LQ�H[WHUQDO�FRVWV�ERUQH�E\�VRFLHW\���7KH�(3$�ULVN�DVVHVVPHQW�HYDOXDWHG�WKH�HFRORJLFDO
ULVNV�RI�WKH�VXEVWLWXWH�SURGXFWV�DV�ZHOO�DV��WKH�EDVHOLQH�EODQNHW�ZDVK��KRZHYHU��RQO\�WKH�ULVNV�WR
DTXDWLF�VSHFLHV�ZHUH�FRQVLGHUHG���5HGXFWLRQV�LQ�DTXDWLF�VSHFLHV�ULVNV�PD\�FUHDWH�H[WHUQDO�EHQHILWV
E\�LQFUHDVLQJ�WKH�FDWFK�SHU�XQLW�HIIRUW�IRU�FRPPHUFLDO�ILVKHUV�DV�ZHOO�DV�E\�LQFUHDVLQJ�FDWFK�DQG
SDUWLFLSDWLRQ�UDWHV�RI�UHFUHDWLRQDO�ILVKHUV���7KH�IROORZLQJ�IRUPXODWLRQV�ZHUH�IRXQG�WR�SRVH�D�ULVN�WR
DTXDWLF�VSHFLHV��EODQNHW�ZDVKHV���������������������DQG������$OO�WKH�FKHPLFDOV�RI�FRQFHUQ�DUH�DPLQH
VDOWV�RI�DQ�DON\OEHQ]HQH�VXOIRQDWH���6ZLWFKLQJ�WR�WKHVH�VXEVWLWXWHV�ZRXOG�OLNHO\�LQFUHDVH�DTXDWLF
ULVNV�UDWKHU�WKDQ�GHFUHDVH�WKHP���7KH�EDVHOLQH�SURGXFW�ZDV�QRW�LGHQWLILHG�DV�FUHDWLQJ�DQ�DTXDWLF
VSHFLHV�ULVN�

(QHUJ\�DQG�1DWXUDO�5HVRXUFH�&RQVHUYDWLRQ

%HQHILWV�PD\�DFFUXH�WR�VRFLHW\��H[WHUQDO��DV�ZHOO�DV�WKH�SULQWHU��SULYDWH��LQ�WKH�IRUP�RI�HQHUJ\
DQG�QDWXUDO�UHVRXUFH�VDYLQJV�LI�VXEVWLWXWH�EODQNHW�ZDVKHV�DUH�VXEVWLWXWHG�IRU�WKH�EDVHOLQH�ZDVK�
)RU�H[DPSOH��EODQNHW�ZDVK����ZDV�IRXQG�WR�UHTXLUH�IHZHU�LPSUHVVLRQV�WR�JHW�EDFN�WR�DFFHSWDEOH
SULQW�TXDOLW\�WKDQ�ZLWK�WKH�EDVHOLQH�ZDVK��WKHUHE\�FRQVXPLQJ�OHVV�SDSHU�DQG�HQHUJ\���$�VLPLODU
VLWXDWLRQ�PD\�RFFXU�ZLWK�SUHVV�ZLSHV���%\�VZLWFKLQJ�WR�WKH�VXEVWLWXWH�EODQNHW�ZDVK��WKH�SULQWHU
PLJKW�H[SHULHQFH�ORZHU�HQHUJ\�DQG�UHVRXUFH�FRVWV���$W�WKH�VDPH�WLPH��VRFLHW\�ZRXOG�DOVR�EHQHILW
IURP�WKH�SULQWHU
V�UHGXFWLRQ�LQ�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�XVH���$V�GLVFXVVHG�LQ�6HFWLRQ������WKH
DQDO\VLV�GLG�QRW�HVWLPDWH�WKH�LQGLYLGXDO�HQHUJ\�DQG�QDWXUDO�UHVRXUFH�UHTXLUHPHQWV�RI�WKH�VXEVWLWXWH
DQG�EDVHOLQH�ZDVKHV�GXH�WR�YDULRXV�GDWD�OLPLWDWLRQV���$�WKRURXJK�TXDQWLWDWLYH�HYDOXDWLRQ�RI�HDFK
OLIH�F\FOH�VWDJH�ZDV�EH\RQG�WKH�VFRSH�RI�WKH�&76$�����

5HGXFHG�9RODWLOH�2UJDQLF�&RPSRXQG��92&��5HOHDVHV

7KH�UHGXFWLRQ�RI�YRODWLOH�RUJDQLF�FRPSRXQGV��92&V��ZLWKLQ�WKH�SUHVVURRP�FDQ�SRWHQWLDOO\
UHVXOW�LQ�SULYDWH�EHQHILWV�LQFOXGLQJ�ORZHU�FRPSOLDQFH�FRVWV�DQG�VDYLQJV�RQ�LQVXUDQFH�SUHPLXPV�
DV�ZHOO�DV�H[WHUQDO�EHQHILWV�LQFOXGLQJ�D�VDIHU�ZRUN�HQYLURQPHQW�DQG�UHGXFHG�KHDOWK�HIIHFWV�RXWVLGH



CHAPTER 7:  EVALUATING TRADE-OFF ISSUES

�A successful VOC reduction strategy can not be limited to blanket washes.  All sources of VOC releases (i.e., inks,H

coatings, etc.) within the print shop must be evaluated in order to design and implement an efficient emissions control plan.

 For a copy or further information about this case study, contact: Office of Technical Assistance (OTA), Executivef

Office of Environmental Affairs, 100 Cambridge Street, Boston, Massachusetts 02202, or phone OTA at (617) 727-3260. 

 Presses are assumed to have four units; therefore, four blankets are washed each time a press is cleaned.g
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RI�WKH�IDFLOLW\� ��92&V�DUH�FXUUHQWO\�UHJXODWHG�XQGHU�FOHDQ�DLU�OHJLVODWLRQ�DV�ZHOO�DV�WR[LFV�XVH�DQGH

UHOHDVH� UHSRUWLQJ� ODZV� DQG�� WKHUHIRUH�� ZHUH� QRW� UH�HYDOXDWHG� DV� SDUW� RI� WKH� ULVN� DVVHVVPHQW�
%HFDXVH�WKHUH�DUH�VHYHUDO�VRXUFHV�RI�92&V�ZLWKLQ�DQ\�JLYHQ�SULQW�VKRS��QR�DWWHPSW�ZDV�PDGH�WR
TXDQWLI\�WKH�EHQHILWV�DVVRFLDWHG�ZLWK�DQ�LQFUHPHQWDO�UHGXFWLRQ�LQ�WKH�UHOHDVH�RI�EODQNHW�ZDVK
92&V���+RZHYHU��FDVH�VWXGLHV�DUH�DYDLODEOH�GRFXPHQWLQJ�WKH�SRWHQWLDO�EHQHILWV�RI�92&�UHGXFWLRQ
WKURXJKRXW�WKH�SUHVVURRP���)RU�H[DPSOH��WKH�&RPPRQZHDOWK�RI�0DVVDFKXVHWWV�2IILFH�RI�7HFKQLFDO
$VVLVWDQFH� IRXQG� WKDW� +DPSGHQ� 3DSHUV� RI� +RO\RNH�� 0DVVDFKXVHWWV� H[SHULHQFHG� VDYLQJV� E\
UHGXFLQJ�92&V�����SHUFHQW�UHGXFWLRQ�RYHU�D�WHQ�\HDU�SHULRG�� ��+DPSGHQ�3DSHUV��E\�DGRSWLQJ�DI

VRXUFH�UHGXFWLRQ�VWUDWHJ\��KDV�DYRLGHG�WKH�QHHG�WR�SXUFKDVH�92&�FROOHFWLRQ�DQG�FRQWURO�HTXLSPHQW
RU�H[SORVLRQ�SURRI�PL[HUV�IRU�LQNV�DQG�FRDWLQJV�FRQWDLQLQJ�92&V���,Q�DGGLWLRQ��WKH\�KDYH�LQFXUUHG
VLJQLILFDQW�VDYLQJV�LQ�ILUH�LQVXUDQFH�SUHPLXPV��DQG�UHGXFHG�WKHLU�OLDELOLW\�XQGHU�6XSHUIXQG��DLU
UHJXODWLRQV��26+$��5&5$��DQG�RWKHU�ODZV��27$��QR�GDWH����92&�FRQWHQW�RI�WKH�EDVHOLQH�DV�ZHOO�DV
WKH�DOWHUQDWLYH�IRUPXODWLRQV��DV�PHDVXUHG�E\�WKH�*$7)�ODERUDWRU\��DUH�SUHVHQWHG�LQ�7DEOH�����
92&�FRQWHQW�UDQJHV�IURP�D�ORZ�RI���SHUFHQW�WR�D�KLJK�RI����SHUFHQW���7KH�EDVHOLQH�SURGXFW�DQG
EODQNHW�ZDVK����KDYH�WKH�KLJKHVW�92&�FRQWHQW��������

7.2.4  Associated Costs

,Q�FRPSDULQJ�WKH�FRVW�GDWD�IRU�WKH�DOWHUQDWLYH�DQG�WKH�EDVHOLQH�SURGXFWV��WKH�FRVWV�RI�XVLQJ
WKH�DOWHUQDWLYH�EODQNHW�FOHDQHUV�H[FHHG�WKH�FRVW�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�LQ�QHDUO\�DOO�FDVHV�
6RPH�FDVHV�UHTXLUHG�VPDOOHU�TXDQWLWLHV�RI�ZDVK�RU�OHVV�FOHDQLQJ�WLPH��UHVXOWLQJ�LQ�D�FRVW�VDYLQJV
ZKHQ�XVLQJ�WKH�VXEVWLWXWH� LQVWHDG�RI�WKH�EDVHOLQH�ZDVK�� �%ODQNHW�:DVKHV�������������DQG���
UHVXOWHG�LQ�FRVWV�VDYLQJV�UHODWLYH�WR�WKH�EDVHOLQH�SURGXFW���2YHUDOO��KRZHYHU��WKH�FRVWV�RI�XVLQJ�WKH
VXEVWLWXWH�EODQNHW�ZDVKHV�H[FHHG�WKH�FRVWV�RI�XVLQJ�WKH�EDVHOLQH�ZDVK�LQ�WKH�ODUJH�PDMRULW\�RI
FDVHV���&RVWV�RI�WKH�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVKHV�UDQJH�IURP�D�ORZ�RI�������WR�D�KLJK�RI
������SHU�SUHVV� ��&RVWV�RI�XVLQJ�WKH�EDVHOLQH�SURGXFW�UDQJH�IURP�������WR�������SHU�SUHVV���:KHUHJ

FRVWV�RI�WKH�DOWHUQDWLYH�EODQNHW�ZDVKHV�H[FHHG�WKH�EDVHOLQH��SHUFHQWDJH�FRVW�LQFUHDVHV�UDQJH�IURP
RQH�SHUFHQW�WR�����SHUFHQW�

7.2.5  Costs and Benefits by Formulation

7KH�REMHFWLYH�RI�D�VRFLDO�EHQHILW�FRVW�DVVHVVPHQW�LV�WR�LGHQWLI\�WKRVH�SURGXFWV�RU�GHFLVLRQV
WKDW�PD[LPL]H�QHW�EHQHILWV���,GHDOO\��WKH�DQDO\VLV�ZRXOG�TXDQWLI\�WKH�VRFLDO�EHQHILWV�DQG�FRVWV�RI
XVLQJ�WKH�VXEVWLWXWH�DQG�EDVHOLQH�EODQNHW�ZDVK�SURGXFWV�LQ�WHUPV�RI�D�VLQJOH�FRPSDUDEOH�XQLW��L�H��
GROODUV��DQG�FDOFXODWH�WKH�QHW�EHQHILWV�RI�XVLQJ�WKH�VXEVWLWXWH�LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW���'XH
WR�GDWD�OLPLWDWLRQV��KRZHYHU��WKH�DQDO\VLV�SUHVHQWV�D�TXDOLWDWLYH�GHVFULSWLRQ�RI�WKH�ULVNV�DVVRFLDWHG
ZLWK�HDFK�SURGXFW�FRPSDUHG�WR�WKH�EDVHOLQH���7DEOH�����FRPSDUHV�WKH�UHODWLYH�ULVNV�DQG�FRVWV�RI
HDFK�VXEVWLWXWH�EODQNHW�ZDVK�WR�WKH�EDVHOLQH���:KLOH�WKLV�WDEOH�SUHVHQWV�D�FRPSDULVRQ�EHWZHHQ�WKH
EODQNHW�ZDVKHV� DQG� WKH� VXEVWLWXWHV�� LW� LV� LPSRUWDQW� WR� NHHS� LQ�PLQG� WKDW� QRW� DOO� RI� WKH� ULVN
DVVHVVPHQWV�DUH�EDVHG�RQ�ULVN��FRPSULVHG�RI�ERWK�H[SRVXUH�DQG�KD]DUG���EXW�WKDW�VRPH�RI�WKH
DVVHVVPHQWV�DUH�EDVHG�VROHO\�RQ�D�KD]DUG�FDOO�EDVHG�XSRQ�D�VWUXFWXUH�DFWLYLW\�DQDO\VLV���$�IURZQLQJ
IDFH�����LQGLFDWHV�DQ�LQFUHDVH�LQ�FRVW��ZRUNHU�KHDOWK�ULVNV��IODPPDELOLW\��ULVN�WR�DTXDWLF�VSHFLHV�
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 The risk classification scheme should be interpreted as follows: no/low concern < low to moderate concern <h

concern.
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RU�92&�FRQWHQW�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�ZDVK�LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW���$�VPLOLQJ
IDFH� ���� LQGLFDWHV�D� UHGXFWLRQ� LQ�FRVW��ZRUNHU� ULVN�� IODPPDELOLW\��DTXDWLF�VSHFLHV� ULVN��RU�92&
FRQWHQW�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�LQVWHDG�RI�WKH�EDVHOLQH�SURGXFW���$�]HUR�����LQGLFDWHV�WKDW�WKH
ULVN�DVVHVVPHQW�LGHQWLILHG�QR�GLIIHUHQFH�LQ�UHODWLYH�ULVNV�ZKHQ�XVLQJ�WKH�VXEVWLWXWH�EODQNHW�FOHDQHU
LQVWHDG� RI� WKH� EDVHOLQH�� � %HFDXVH� WKH� ULVN� DVVHVVPHQW� HYDOXDWHG� LQGLYLGXDO� EODQNHW� ZDVK
FRPSRQHQWV��WKH�UHODWLYH�ZRUNHU�KHDOWK�ULVNV�DUH�EDVHG�XSRQ�WKH�FRPSRQHQW�WKDW�SRVHV�WKH�KLJKHVW
GHJUHH�RI�FRQFHUQ���)RU�H[DPSOH��FRPSRQHQWV�RI�%ODQNHW�:DVK����ZHUH�GHWHUPLQHG�WR�SRVH�QR�RU
ORZ� FRQFHUQ� �SURS\OHQH� JO\FRO� HWKHUV�� DQG� FRQFHUQ� �DURPDWLF� DQG� SHWUROHXP� GLVWLOODWH
K\GURFDUERQV���WKHUHIRUH��WKH�RYHUDOO�GHUPDO�ULVN�RI�%ODQNHW�:DVK����LV�RQH�RI�FRQFHUQ���%ODQNHW
:DVK����LV�VKRZQ�WR�KDYH�VLPLODU�UHODWLYH�GHUPDO�ULVNV�WR�ZRUNHUV�ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH
EHFDXVH� WKH� EDVHOLQH� SURGXFWªV� FRPSRQHQW� RI� KLJKHVW� FRQFHUQ� SRVHV� FRQFHUQ� �L�H��� SHWUROHXP
GLVWLOODWH�K\GURFDUERQV��K

,Q�QHDUO\�HYHU\�FDVH�WKH�VXEVWLWXWH�SURGXFW�FRVWV�PRUH�WR�XVH�WKDQ�WKH�EDVHOLQH���7KHUH�ZHUH
VHYHUDO�SURGXFWV�ZKRVH�XVH�ZDV�GHWHUPLQHG�WR�GHFUHDVH�GHUPDO�ZRUNHU�KHDOWK�ULVNV��WKHVH�ZHUH
%ODQNHW�:DVKHV��������������������������������������DQG������)RUPXODWLRQ����ZDV�IRXQG�WR�LQFUHDVH
FRVWV�E\�OHVV�WKDQ����SHUFHQW�IRU�RQH�RI�WKH�IDFLOLWLHV���7KH�IHZ�SURGXFWV�WKDW�GLG�VKRZ�HYLGHQFH�RI
UHGXFHG�FRVWV��KDG�PL[HG�UHVXOWV�LQ�WHUPV�RI�WKHLU�UHODWLYH�KHDOWK�ULVNV���)RU�H[DPSOH��%ODQNHW
:DVK�����ZKLFK�ZDV�IRXQG�WR�EH�OHVV�H[SHQVLYH�WR�XVH�WKDQ�WKH�EDVHOLQH��ZDV�IRXQG�WR�UHGXFH
ZRUNHU�GHUPDO�ULVNV�EXW�ZDV�QHXWUDO�LQ�WHUPV�RI�UHODWLYH�LQKDODWLRQ�ULVN���%ODQNHW�:DVKHV����DQG
���VKRZHG�HYLGHQFH�RI�UHGXFHG�FRVWV��LQ�DGGLWLRQ��WKH�ULVN�DVVHVVPHQW�IRXQG�WKDW�ZRUNHU�GHUPDO
ULVNV�ZHUH�VLPLODU�IRU�ERWK�SURGXFWV�RYHU�WKH�EDVHOLQH���,Q�DGGLWLRQ��ZKLOH�%ODQNHW�:DVK����ZDV�OHVV
H[SHQVLYH�WKDQ�WKH�EDVHOLQH�DW�RQH�IDFLOLW\��LW�ZDV�IRXQG�WR�SUHVHQW�LQFUHDVHG�GHUPDO�DQG�LQKDODWLRQ
ULVNV�RYHU� WKH�EDVHOLQH�� �$OO� RI� WKH�VXEVWLWXWH�SURGXFWV�KDG� ORZHU� IODVK�SRLQWV�DQG�� WKHUHIRUH�
UHGXFHG�IODPPDELOLW\�ULVN�ZKHQ�FRPSDUHG�WR�WKH�EDVHOLQH���)LQDOO\��WKUHH�EODQNHW�ZDVKHV��������
DQG�����KDG�KLJKHU�DTXDWLF�ULVNV�WKDQ�WKH�EDVHOLQH�

7.2.6  Potential Benefit of Avoidin g Illness Linked to Ex posure to Chemicals Commonl y Used
          in Blanket Washin g

$V�PHQWLRQHG�DERYH��WKH�ULVN�DVVHVVPHQW�GLG�QRW�OLQN�H[SRVXUHV�RI�FRQFHUQ�WR�DGYHUVH
KHDOWK�RXWFRPHV���'DWD�GR�H[LVW��KRZHYHU��RQ�WKH�FRVW�RI�DYRLGLQJ�RU�PLWLJDWLQJ�FHUWDLQ�LOOQHVVHV
WKDW�DUH�OLQNHG�WR�H[SRVXUHV�WR�EODQNHW�ZDVK�FKHPLFDOV���6XFK�FRVW�HVWLPDWHV�LQGLFDWH�SRWHQWLDO
EHQHILWV�DVVRFLDWHG�ZLWK�VZLWFKLQJ�WR�OHVV�WR[LF�SURGXFWV���+HDOWK�HQGSRLQWV�SRWHQWLDOO\�DVVRFLDWHG
ZLWK�EODQNHW�ZDVK�FKHPLFDOV�LQFOXGH��H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD��DQG�DVWKPD�DWWDFNV���7KH
IROORZLQJ�GLVFXVVLRQ�SUHVHQWV�HVWLPDWHV�RI�WKH�HFRQRPLF�FRVWV�DVVRFLDWHG�ZLWK�HDFK�LOOQHVV���7R�WKH
H[WHQW� WKDW� EODQNHW�ZDVK� FKHPLFDOV� DUH�QRW� WKH� RQO\� IDFWRU� FRQWULEXWLQJ� WRZDUG� WKH� LOOQHVVHV
GHVFULEHG��LQGLYLGXDO�FRVWV�PD\�RYHUHVWLPDWH�WKH�SRWHQWLDO�EHQHILWV�WR�VRFLHW\�IURP�VXEVWLWXWLQJ
DOWHUQDWLYH�EODQNHW�FOHDQHUV��DOVR��WKLV�LV�QRW�D�FRPSUHKHQVLYH�OLVW�RI�WKH�SRWHQWLDO�KHDOWK�HIIHFWV
RI� H[SRVXUH� WR�EODQNHW�ZDVKHV�� �)RU� LQVWDQFH�� LQNV�DQG�RWKHU�SUHVVURRP�FKHPLFDOV�PD\�DOVR
FRQWULEXWH�WRZDUG�DGYHUVH�ZRUNHU�KHDOWK�HIIHFWV���7KH�IROORZLQJ�GLVFXVVLRQ�IRFXVHV�RQ�WKH�H[WHUQDO
EHQHILWV�RI�UHGXFWLRQV�LQ�LOOQHVV��UHGXFWLRQV�LQ�ZRUNHU�PHGLFDO�FRVWV�DV�ZHOO�DV�UHGXFWLRQV�LQ�SDLQ
DQG�VXIIHULQJ�UHODWHG�WR�ZRUNHU�LOOQHVV���+RZHYHU��SULYDWH�EHQHILWV��DFFUXHG�E\�WKH�GHFLVLRQ�PDNHU�
PD\�EH�LQFXUUHG�WKURXJK�LQFUHDVHG�ZRUNHU�SURGXFWLYLW\�DQG�D�UHGXFWLRQ�LQ�OLDELOLW\�DQG�KHDOWK�FDUH
LQVXUDQFH�FRVWV���:KLOH�UHGXFWLRQV�LQ�LQVXUDQFH�SUHPLXPV�DV�D�UHVXOW�RI�SROOXWLRQ�SUHYHQWLRQ�DUH
QRW�FXUUHQWO\�ZLGHVSUHDG��WKH�RSSRUWXQLW\�H[LVWV�IRU�FKDQJHV�LQ�WKH�IXWXUH�

2IWHQ�DGYHUVH�KHDOWK�HIIHFWV�DUH�H[SHULHQFHG�ZKHQ�ZRUNLQJ�ZLWK�FKHPLFDOV���)RU�H[DPSOH�
SUHVV�RSHUDWRUV�DW�IDFLOLW\����H[SHULHQFHG�QDXVHD�DQG�GL]]LQHVV�ZKHQ�XVLQJ�EODQNHW�ZDVK�����D
SHWUROHXP�EDVHG�EODQNHW�ZDVK�FRQWDLQLQJ�SHWUROHXP�GLVWLOODWHV�DQG�DURPDWLF�K\GURFDUERQV���,Q�
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Table 7-8.  Relative Benefits and Costs of Substitute Versus Baseline Blanket Wash 1

Formula
Number

Cost/Press Worker Health Risk Flammability Risk to VOC
Risk Aquatic Content

Species

2

Facility Facility Dermal Inhalation
#1 #2

1 � � � � � � �
3 3

3 Not tested � � � � �

4 Not tested � � � � �

5 Not tested � � � � �

6 � � � � � � �

7 Not tested � � � � �

8 Not tested � � � � �

9 � � � � � � �

10 � � � � � � �
3

11 � � � � � � �

12 � � � � � � �

14 � � � � � � �
3

16 Not tested � � � � �

17 Not tested � � � � �

18 Not tested � � � � �

19 � � � � � � �
3

20 � � � � � � �

21 � � � � � � �

22 � � � � � � NM3

23 Not tested � � � � �

24 � � � � � � �

25 Not tested � � � � �

26 � � � � � � �

27 Not tested � � � � �

29 � � � � � � �

30 � � � � � � �

31 � � � � � � �
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Formula
Number

Cost/Press Worker Health Risk Flammability Risk to VOC
Risk Aquatic Content

Species

2

Facility Facility Dermal Inhalation
#1 #2

 Several approaches are available for estimating the costs of illness.  Appendix E provides a brief description of each.i
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32 � � � � � � �

33 Not tested � � � � �

34 � � � � � � �

35 Not tested � � � � �

36 Not tested � � � � �

37 � � � � � � �

38 � � � � � � �

39 � � � � � � �

40 � � � � � � �

 Baseline Blanket Wash is Formulation 28, VM&P naphtha.  Information used to develop this table varies in the level1

of confidence.  Please refer to earlier tables and to the development of each type of information for additional information.
 "NM" indicates that VOC content was not measured.2

 Level of concern for this substitute blanket wash based upon a structure-activity analysis of potential hazard.3

DGGLWLRQ��EODQNHW�ZDVK����DJJUDYDWHG�D�SUHYLRXVO\�H[LVWLQJ�UHVSLUDWRU\�FRQGLWLRQ� LQ�RQH�SUHVV
RSHUDWRU���7KH�HFRQRPLF�OLWHUDWXUH�SURYLGHV�HVWLPDWHV�RI�WKH�FRVWV�DVVRFLDWHG�ZLWK�H\H�LUULWDWLRQ�
KHDGDFKHV��QDXVHD��DQG�DVWKPD�DWWDFNV��HDFK�RI�ZKLFK�PD\�UHVXOW�IURP�H[SRVXUH�WR�EODQNHW�ZDVK
FKHPLFDOV�� � $Q� DQDO\VLV� VXPPDUL]LQJ� WKH� H[LVWLQJ� OLWHUDWXUH� RQ� WKH� FRVWV� RI� LOOQHVV� HVWLPDWHV
LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�FHUWDLQ�DFXWH�HIIHFWV�IRU�RQH�V\PSWRP�GD\��8QVZRUWK�DQG
1HXPDQQ����������7KH�HVWLPDWHV�IRU�H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD��DQG�DVWKPD�DWWDFNV�DUH�DOO
EDVHG�XSRQ�D�VXUYH\�DSSURDFK�GHVLJQHG�WR�LOOLFLW�HVWLPDWHV�RI�LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG
D�JLYHQ�LOOQHVV���6XFK�VXUYH\V��ZKHQ�SURSHUO\�GHVLJQHG��VKRXOG�FDSWXUH�GLUHFW�WUHDWPHQW�FRVWV�
LQGLUHFW�FRVWV��DQG�FRVWV�DVVRFLDWHG�ZLWK�SDLQ�DQG�VXIIHULQJ� ��$V�H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD�L

DQG�DVWKPD�DWWDFNV�W\SLFDOO\�RFFXU�DV�VKRUW�WHUP��GLVFUHWH�LQFLGHQWV��FRVW�HVWLPDWHV�UHSUHVHQW�DQ
LQGLYLGXDOªV�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�D�VLQJOH� LQFLGHQFH�DQG�QRW� WKH�DYHUDJH� OLIHWLPH�FRVW�RI
WUHDWLQJ�D�GLVHDVH���7DEOH�����SUHVHQWV�D�VXPPDU\�RI�WKH�ORZ��PLG�UDQJH��DQG�KLJK�HVWLPDWHV�RI
LQGLYLGXDO�ZLOOLQJQHVV�WR�SD\�WR�DYRLG�HDFK�RI�WKHVH�KHDOWK�HQGSRLQWV���7KHVH�HVWLPDWHV�SURYLGH�DQ
LQGLFDWLRQ�RI� WKH�EHQHILW�SHU�DIIHFWHG� LQGLYLGXDO� WKDW�ZRXOG�DFFUXH� WR�VRFLHW\� LI� VZLWFKLQJ� WR�D
VXEVWLWXWH�EODQNHW�ZDVK�SURGXFW�UHGXFHG�WKH�LQFLGHQFH�RI�H\H�LUULWDWLRQ��KHDGDFKHV��QDXVHD��DQG
DVWKPD�DWWDFNV���
�
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Table 7-9.  Estimated Willingness-to-pay to Avoid Morbidity Effects 
for One Symptom Day (1995 dollars)

Health Endpoint Low ($) Mid-Range ($) High ($)

Eye Irritation 20.79 20.79 46.141

Headache 1.67 13.23 66.722

Nausea 29.11 29.11 83.661

Asthma Attack 15.62 42.96 71.163

Sources:

  Tolley, G.S., et al.  1986.  Valuation of Reductions in Human Health Symptoms and Risks.  University of1

Chicago.  Final Report for the U.S. EPA.  January.  As cited in Unsworth, Robert E. and James E.
Neumann, Industrial Economics, Incorporated, Memorandum to Jim DeMocker, Office of Policy Analysis
and Review, Review of Existing Value of Morbidity Avoidance Estimates: Draft Valuation Document. 
September 30, 1993. 
  Dickie, M., et al.  1987. Improving Accuracy and Reducing Costs of Environmental Benefit2

Assessments.  U.S. EPA, Washington, DC,  September, and Tolley, G.S., et al.  1986.  Valuation of
Reductions in Human Health Symptoms and Risks.  University of Chicago.  Final Report for the U.S. EPA. 
January.  As cited in Unsworth, Robert E. and James E. Neumann, Industrial Economics, Incorporated,
Memorandum to Jim DeMocker, Office of Policy Analysis and Review, Review of Existing Value of
Morbidity Avoidance Estimates: Draft Valuation Document.  September 30, 1993. 
  Rowe, R.D. and L.G. Chestnut.  1986.   Oxidants and Asthmatics in Los Angeles: A Benefit Analysis. 3

Energy and Resource Consultants, Inc.  Report to U.S. EPA, Office of Policy Analysis, EPA-230-07-85-
010.  Washington, DC March 1985.  Addendum March 1986.  As cited in Unsworth, Robert E. and James
E. Neumann, Industrial Economics, Incorporated, Memorandum to Jim DeMocker, Office of Policy
Analysis and Review, Review of Existing Value of Morbidity Avoidance Estimates: Draft Valuation
Document.  September 30, 1993. 

7.3  OVERVIEW OF RISK, COST AND PERFORMANCE

7KLV� VHFWLRQ�JLYHV�DQ�RYHUYLHZ�RI� WKH� VXEVWLWXWH�EODQNHW�ZDVKHV� LQFOXGLQJ� LQIRUPDWLRQ
UHJDUGLQJ�SHUIRUPDQFH��FRVW��ULVN�DQG�H[SRVXUH��DQG�UHJXODWRU\�FRQFHUQV���6LQFH�WKHVH�HYDOXDWLRQ
IDFWRUV� DUH� XQLTXH� WR� HDFK� IRUPXODWLRQ�� DQ� LQGLYLGXDO� SURILOH� ZDV� GHYHORSHG� IRU� HDFK� RI� WKH
VXEVWLWXWH�EODQNHW�ZDVKHV���7KH�UHVXOWV�RI�WKH�SURFHVV�VDIHW\�DQG�JHQHUDO�SRSXODWLRQ�ULVN�DQDO\VHV
DUH�VLPLODU�IRU�DOO�IRUPXODWLRQV��VHH�6HFWLRQV�����DQG��������UHVSHFWLYHO\����7KH�SURILOH�VXPPDUL]HV
LQIRUPDWLRQ�IURP�YDULRXV�VHFWLRQV�RI�WKH�&76$�DV�GHVFULEHG�EHORZ�

&KHPLFDO�,QIRUPDWLRQ

7KH� JHQHULF� FKHPLFDO� FRPSRVLWLRQ� RI� HDFK� VXEVWLWXWH� EODQNHW� ZDVK� LV� SURYLGHG�� � 7KH
FDWHJRUL]DWLRQ�RI�EODQNHW�ZDVK�FKHPLFDOV�XVHG�WR�JHQHULFL]H�WKH�IRUPXODWLRQV�ZDV�GHVFULEHG�LQ
GHWDLO�LQ�6HFWLRQ�������$OVR�LQFOXGHG�LQ�HDFK�SURILOH�DUH�WKH�IODVK�SRLQW��92&�FRQWHQW��DQG�S+�RI
HDFK� VXEVWLWXWH�ZDVK�� ZKLFK�ZHUH� GHWHUPLQHG� GXULQJ� ODERUDWRU\� WHVWLQJ� E\� WKH�*UDSKLF� $UWV
7HFKQLFDO�)RXQGDWLRQ��*$7)���VHH�DOVR�7DEOH������

3HUIRUPDQFH

7KH�SHUIRUPDQFH�VHFWLRQ�RI�WKH�SURILOH�VXPPDUL]HV�LQIRUPDWLRQ�FROOHFWHG�GXULQJ�ODERUDWRU\
DQG�SURGXFWLRQ�UXQ�SHUIRUPDQFH�GHPRQVWUDWLRQV�ZLWK�HDFK�VXEVWLWXWH�EODQNHW�ZDVK���7KH�GDWD�RQ
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